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During a period of economic reform, the People’s Republic of China has emerged as an important market for multinational automobile manufac-
turers and a source of concern for “sustainable transport” advocates worried about the long-term sustainability of systems based on private automobiles
and fossil fuels. Much of the growth in China’s motor vehicle fleet and the negative consequences of that growth has been concentrated in China’s large,
economically dynamic coastal cities. Based on a large standardised 1995 database on urban transport, this paper compares characteristics of three of
China’s largest cities with cities around the world. This international comparative perspective suggests that in 1995, Chinese cities still had exceptionally
high use of non-motorised and public transport modes. However, some characteristics of these cities indicated a high potential for extensive and rapid
growth in private motor vehicles which could generate significant problems in the future. In particular, the relatively high population density and lack of
reserved public transport routes suggested that the potential for highly concentrated negative impacts were in place, while the means of moving large
numbers of people with lesser polluting modes of transport than the private motor vehicle were not in place. Finally, data on investment in public trans-
port and freeways indicated that in the early 1990s the conditions were being created for rapid and continued motorisation. While in 1995 China’s cities
in some ways approximated a “sustainable transport” ideal, this is likely to have already changed substantially.
Key Words: China, Urban transport, International comparison
1. INTRODUCTION
Transport motorisation in the People’s Republic of
China (hereafter, “China”) has become a focus of global
attention. Proponents of motorisation worldwide view
China as one of the last large frontiers for a number of
private corporations which depend on the continued
growth and expansion of automobile manufacturing and
related infrastructure. In the 1990s, China’s government
decided to promote automobile manufacturing as a pil-
lar of industrialisation. Nationally, motorisation in China
is undergoing rampant growth with vehicles increasing
at about 15% per year, total automobiles increasing at
25% per year and privately owned automobiles by 50%
per year; at this rate, by 2020 China will have between
176 and 234 million vehicles compared to 14 million in
19971. The higher number represents a similar number
of vehicles in the entire USA today, on about the same
land area2. China has been recognised as important by au-
tomobile manufacturers: in 1994 Ford Motor Company’s
Executive Vice-President identified China as his ‘num-
ber one priority’3. While ensuring the continued prosper-
ity of multi-national vehicle manufacturing firms, this will
also have major global public impacts. On a global level,
given technologies and fuels largely similar to those of
the present, a car for every family in China would pro-
duce carbon dioxide emissions that would significantly
affect the global climate. It has been suggested that this
would offset any future emissions reductions achieved in
other countries4.
It is China’s large coastal cities where most poten-
tial consumers of automobiles are currently located, and
it is these cities where the private and public impacts of
motorisation are now emerging. It is these cities where
many advocates of “sustainable transport”, generally con-
cerned over the negative impacts of the use of motor ve-
hicles in urban areas (as well as global implications), have
focused their attention.
This paper compares 1995 data aggregated for three
of China’s largest and most economically dynamic cit-
ies, with cities from 10 other clusters of cities (Table 1).
The source of the data is the Millennium Cities Database
for Sustainable Transport, which is the only source of a
large and standardised set of transport data on urban ar-
eas from a wide range of nations and continents5. From
early 1998 until 2001 the International Union (Associa-
tion) of Public Transport (UITP) funded this collection
of data from 100 cities in 50 developed and developing
nations on all continents. Up to 175 entries of primary
data were made for each city, depending on the level of
administrative complexity and multi-modality of the
transport systems. The duration of the project is indica-
tive of the long periods required for collection, release,
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acquisition, and collation of international data before
analysis can even begin. By the time the database had
been finalised and released in 2001, the 1995 data were
already 6 years old.
The analysis in this paper is based on aggregation
of the data from individual cities in clusters of cities
organised by regions (Africa, Australia and New Zealand,
Eastern Europe, Latin America, Western Europe), nations
(Canada, China, and the USA), and incomes (High In-
come Asia and Low Income Asia). For the purposes of
analysis in this broad overview, the city clusters are de-
scribed as low income and high income on the basis of
Gross Domestic (or Regional) Product (GDP) per capita
in US dollars (USD) of the functional urban region, rather
than the state, province or country in which the city re-
sides. As in any binary division of a large number of
items, there are some cities on or close to the margin of
10,000 – 14,000 USD which could have gone either way.
Sixteen of the one hundred cities included in the Millen-
nium Cities Database are excluded from this analysis be-
cause of incomplete data.
This paper serves to describe a “snapshot” of Chi-
nese cities in global comparison in the midst of a period
of rapid change. The following discussion summarises
Photo 1 Most Chinese cities are still blessed with
generous space for pedestrian and cycle
movement, but it is under increasing pressure
(Photo by courtesy of Mr. Gang Hu)
Table 1 Cities by cluster and metropolitan GDP per capita (USD), 1995
Low Income
China Latin America Africa Eastern Europe Low Income Asia Middle East
(CHN)(2,366) (LAM)(4,931) (AFR)(2,820) (EEU)(5,951) (LIA)(3,753) (MEA)(5,479)
Beijing (1,829) Curitiba (6,515) Dakar (1,116)    Prague (9,145) Manila (2,217)  Tel Aviv (14,625)
Shanghai (2,474) Sao Paulo (5,319) Cape Town (4,243)    Budapest (5,679) Bangkok (6,316)  Teheran (2,551)
Guangzhou (2,796) Bogota (2,959) Johannesburg (5,137)    Krakow (3,029) Mumbai (913)  Riyadh (5,939)
Harare (785) Chennai (396)  Cairo (2,140)
Kuala Lumpur (6,991)  Tunis (2,141)
Jakarta (1,861)
Seoul (10,305)
Ho Chi Minh City (1,029)
High Income
Western Europe High Income Asia United States of Australia & Canada
(WEU) (HIA) America (USA) New Zealand (CAN)
(32,077) (31,579) (31,386)  (ANZ) (19,775)  (20,825)
Graz (31,612) Athens (11,506) Osaka (39,937)    Atlanta (31,037) Brisbane (15,036) Calgary (23,983)
Vienna (39,316) Milan (24,972) Sapporo (37,075)    Chicago (32,110) Melbourne (21,476) Montreal (16,066)
Brussels (28,009) Bologna (27,574) Tokyo (45,425)    Denver (32,391) Perth (21,995) Ottawa (18,827)
Copenhagen (37,058) Rome (25,542) Hong Kong (22,969)    Houston (30,680) Sydney (22,397) Toronto (19,456)
Helsinki (28,323) Amsterdam (28,322) Singapore (28,578)    Los Angeles (28,243) Wellington (17,972) Vancouver (25,793)
Lyon (41,622) Oslo (39,067) Taipei (15,491)    New York (34,395)
Nantes (32,332) Barcelona (18,124)    Phoenix (26,920)
Paris (41,305) Madrid (17,568)    San Diego (26,508)
Marseilles (29,337) Stockholm (33,438)    San Francisco (37,154)
Berlin (23,480) Berne (43,469)    Washington (34,420)
Frankfurt (54,571) Geneva (45,308)
Hamburg (37,306) Zurich (50,168)
Dusseldorf (43,745) London (22,363)
Munich (54,692) Manchester (14,491)
Ruhr (32,988) Newcastle (13,816)
Stuttgart (40,342) Glasgow (14,698)
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how the eleven world regions compare to each other on
the different factors, highlighting the position of the three
cities in China.
2. CHARACTERISTICS OF URBAN
TRANSPORT SYSTEMS － RESULTS
2.1 Modal split
Perhaps the most distinguishing feature of the Chi-
nese cities was their high reliance on non-motorised
modes of transport in 1995; a worldwide high of 65% of
all urban trips were made by these modes, which are ar-
guably the most sustainable (Table 2). Based on this
modal split, the Chinese cities were in a class of their
own. This pattern was accentuated by the accumulated
growth between the 1960s and early 1990s of bicycle
ownership and use, which was supported by declining
quantity and quality of public bus services, low personal
incomes, and subsidies for workers to purchase bicycles6.
The other major classes of cities based on modal split
were the automobile dependent wealthy cities (Australia/
New Zealand, Canada, and the USA, where between 79%
and 89% of daily trips were by private transport), the
wealthy cities in which public transport and non-
motorised modes continued to play a significant role
(Western Europe, High Income Asia), and the low income
cities in which public transport and non-motorised modes
maintain large shares, serving large urban poor popula-
tions, while the wealthy use private motor vehicles (Low
Income Asia, Latin America, Africa, Middle East, East-
ern Europe).
Much of the description following in this paper can
be best interpreted with reference to the modal split av-
erages for the city clusters.
2.2 Private motorised transport
2.2.1 Vehicle ownership
Globally there was an enormous variation in the
magnitude of private motor vehicle ownership in 1995.
The Chinese cities had a mere 26 cars per 1,000 people.
Wealthy cities in North America, Australia, and New
Zealand led the world in car ownership with averages of
Table 2  Modal split of all trips, 1995
CHN LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Non motorised modes (%) 65 32 31 42 27 26 31 28 16   8 10
Motorised public modes (%) 19 32 34 26 18 47 19 30   5   3   9
Motorised private modes (%) 16 36 35 32 56 27 50 42 79 89 81
Table 4  Private mobility, 1995
Travel CHN   LIA LAM AFR MEA EEU WEU   HIA ANZ USA CAN
Passenger car passenger
 814 1,855 2,862 2,652 3,262 2,907 6,202 3,614 11,387 18,155 8,645kilometres per capita
Motorcycle passenger 289 684 104 57 129 19 119 357 81 45 21kilometres per capita
Infrastructure CHN   LIA LAM AFR MEA EEU WEU    HIA ANZ  USA CAN
Length of freeway per person 3 15 3 18 53 31 82 20 129 156 122(m/1,000 persons)
Parking spaces per 1,000 17 127 90 252 532 75 261 105 505 555 390CBD jobs
Table 3  Private motor vehicles, 1995
CHN LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Passenger cars per 1,000 persons 26 105 202 135 134 332 414 210 575 587 530
Motorcycles per 1,000 persons 55 127   14   5   19   21   32   88   13   13     9
Motor vehicle passenger car units 40 137 205 136 139 337 422 232 578 590 532(cars + motorcycles × 0.25)
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over 500 cars per 1,000 people.
However, the relatively low levels of cars owned
in the High Income Asia, Low Income Asia, and China
clusters in 1995, were at least partially offset by relatively
high levels of private motorcycles, which formed a sig-
nificant part of the transport system in those cities.
2.2.2 Car and motorcycle usage
Car usage was lowest in the Chinese cities, where
a mere 814 car passenger kilometres per capita repre-
sented just 4% of the total of over 18,000 for USA cit-
ies. This range was wider than that for vehicle ownership.
Similarly, the relative difference in the level of car use
between the USA cluster and the high income European
and Asian clusters was proportionately greater than the
difference between levels of vehicle ownership. This is
likely related to land use factors and the viability of other
modes for various trip purposes.
In the Chinese and Low Income Asian clusters,
motorcycle passenger kilometres accounted for a particu-
larly large share of over a quarter of total private motor
vehicle passenger kilometres. While the absolute number
of motorcycle passenger kilometres per capita was also
high in the High Income Asian cities, these accounted for
a lesser percentage of 9% of total private motorised mo-
bility. High income Taipei stood out among the wealthy
cities with motorcycle usage representing 35% of private
motorised mobility. This figure has likely declined since
then with the opening of large sections of busways and
urban railways in the late 1990s.
Usage of motorcycles relative to cars was compara-
tively small in other high income cities; ranging from
0.25% in the USA cities up to 1.90% in Western Euro-
pean cities. There is some evidence that motorcycle use
has flourished in high density, congested urban areas
where segregated public transport is of poor quality. They
are the most manoeuvrable motorised mode for avoiding
traffic queues and the most affordable form of motorised
private transport for moderate income people. As well,
they are a major cause of air pollution, noise, traffic dan-
ger and transport deaths in these cities.
The use of automobiles in cities is linked closely
to the provision of road and parking infrastructure. The
USA city cluster had the highest availability of freeway
per person in the world, followed by the Australia/New
Zealand and Canadian cities with 83% and 78% as much
respectively. Outside of these three regions freeway pro-
vision falls away rapidly, especially in Latin American
and Chinese cities (only 2% of the US level). The other
8 regions altogether averaged only 28 metres of freeway
per 1,000 persons compared to 156 in US cities. Cities
with the highest freeway provision had the highest aver-
age speed of general traffic (44 to 49km/h in USA, ANZ
and CAN clusters). The other cities with considerably
lower freeway provision achieved only 29km/h average
road system speed. Since as early as 1974, it has been
shown how urban freeway provision is directly associ-
ated with higher car and energy use in cities7. The mecha-
nism for this, in terms of longer travel distances rather
than savings in time, has been explained elsewhere8–10.
2.2.3 Energy
The level of automobile dependence in cities has
large implications for resource consumption and transport
externalities. The data show an extraordinary imbalance
in energy consumption, with US cities leading the world
at over 60,000 Mega Joules (MJ) per person of energy
used for cars and motorcycles. This was twice as high as
the Canadian and Australian cities, and 4 to 6 times more
than the Western European and High Income Asian cit-
ies. Even cities in the Middle East, where most oil is pro-
duced, averaged only 10,600 MJ per person. China’s
cities consumed a mere 2,500 MJ per person in private
transport, which meant that a US city of 400,000 people
consumed in one year the same amount of private trans-
port energy as a Chinese mega-city of 10 million people.
Table 5  Transport energy, 1995
CHN   LIA LAM AFR MEA EEU WEU   HIA ANZ USA CAN
Private passenger transport
energy use per capita 2,498 5,523 7,283 6,184 10,573 6,661 15,675 9,556 29,610 60,034 32,519
(MJ/person)
Public transport energy use 419 1,112 2,158 1,522 599 1,242 1,118 1,423 795 809 1,044per capita (MJ/person)
Energy use per private 1.69 1.78 2.27 1.86  2.56 2.35 2.49  2.33 2.56 3.25 3.79passenger kilometre (MJ/p. km)
Energy use per public transport 0.28 0.64 0.76 0.51 0.67 0.40 0.83 0.48 0.92 2.13 1.14passenger kilometre (MJ/p. km)
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The data in Table 5 illustrate the high energy re-
quirements of urban transport based on private motor ve-
hicles. Energy consumed per passenger kilometre in
public transport in all cities was between one-fifth and
one-third that of private transport, with the exception of
the USA cities where it was somewhat higher. Energy
used in public transport (a lot of which was electric en-
ergy and not dependent on oil) was also a minor contribu-
tor to overall passenger transport energy use. In higher
income cities it ranged from only 1.3% of the total (USA
cities), to 13% of the total (High Income Asia cities) in
which public transport played a substantial role. In the
lower income cities where cars were used much less, pub-
lic transport accounted mostly for around 15% to 20%
of transport energy use.
2.2.4 Emissions
Local transport emissions of carbon monoxide,
volatile hydrocarbons, nitrogen oxides and sulfur diox-
ide are important determinants of urban air quality. The
per capita emissions rates from transport for these pol-
lutants varied according to both the modal split (Table
2), as well as characteristics of the motor vehicle fleets
and their maintenance. US, Canadian and Australian/New
Zealand cities clearly led the world in transport emissions
per capita with between 179 and 265kg per capita per year
(VHC, CO, NOx and SO2 combined). By contrast, West-
ern European and High Income Asian cities, where car
use was lower and emissions controls were strict, gener-
ated only 37 to 98kg per capita.
While the lower income cities had much lower mo-
tor vehicle use than higher income cities, they had com-
paratively high transport emissions measured in terms of
the ratio of transport emissions to total vehicle kilometres
by private and public motorised modes. In high income
cities this ratio was consistently around 0.02 (Table 6).
In lower income cities it ranged from 0.04 to 0.08. This
means the transport systems of the lower income cities
were emitting pollutants at between twice and four times
the rate per kilometre of higher income cities.
The final issue that the data reveal about transport
emissions in the global sample is that whilst per capita
emissions were higher in the low-density, auto-dependent
regions, the emissions per urbanised hectare were clearly
lower. In the high density cities, especially in the Middle
East, Low Income Asia, and China, emissions were highly
spatially concentrated. This led to more concentrated im-
pacts and higher exposure (e.g., USA cities averaged
3,600kg per urban hectare, whereas Low Income Asia cit-
ies averaged 13,500kg per urban hectare). In 1995, the
three Chinese cities had very high levels of transport
emissions per capita and per hectare, in spite of a rela-
tively low level of motorisation (Table 6).
Cars and motorcycles had huge impacts even at
relatively low ownership levels in dense urban environ-
ments. In the lower income cities, there are social equity
dimensions to this problem as well: urban transport pri-
orities directed primarily towards facilitating car travel
through new freeways and parking facilities, can threaten
already viable urban transport systems that operate with
Table 6  Air pollution, 1995
CHN    LIA  LAM    AFR    MEA EEU WEU     HIA   ANZ    USA  CAN
Total emissions per capita
(CO, SO2, VHC, NOx) 86 77 119 137 147 88 98 37 189  265 179
(kg/person)
Total emissions per urban 11,920 13,506 7,362 5,330 12,671   4,543   5,304 5,722 2,749   3,563 4,588
hectare (kg/ha)
Ratio of emissions per
capita to private, collective 0.083 0.037 0.056 0.076 0.060 0.037 0.020 0.012 0.024 0.020 0.027
and transit travel
Photo 2 Movement space for public transport is under
threat from cars in Chinese cities. Air pollution
is a major problem even at low levels of car
ownership
(Photo by courtesy of Mr. Gang Hu)
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comparatively low car use and provide effective transport
services to the majority.
2.2.5 Transport deaths
While air pollution is linked to deaths, which by
some accounts exceed those resulting from automobile
accidents, the data discussed here on transport deaths is
solely for transport accidents. These transport fatalities
are closely related to automobile dependence, with US
cities at 12.7 deaths per 100,000 people clearly leading
the other high income regions, which ranged from 6.5 in
Canada to 8.6 in Australia and New Zealand. In other
words, transport deaths in high income cities tended to
be a function of exposure to car travel, though the trend
seemed to be downward in response to superior vehicle
technology11. However, the pattern was confounded by
the lower income cities where, despite much lower car
use, deaths in transport ranged from 8.6 per 100,000 in
Chinese cities up to 27.6 in Latin American cities. Some
important factors in this disproportionately high death rate
appear to be the clash between the onset of motorisation
and the traditional non-motorised modes, poor driver
behaviour, driver training and traffic law enforcement,
lower standard road systems, and policing that privileges
fast motor vehicle movement over the safety of pedestri-
ans and cyclists.
Transport deaths per billion passenger kilometres of
motorised travel casts the more auto-dependent regions
in a better light and further emphasises the high fatali-
ties in low income cities. However, the higher death rate
per passenger kilometre in the less auto-orientated regions
was partly due to the fact that passenger kilometres by non-
motorised transport, which were much higher in these re-
gions (see modal split evidence), are not included in the
denominator, but the deaths are included in the numerator.
2.3 Public transport patterns
2.3.1 Public transport service levels
Public transport supply was lowest in Chinese,
Middle Eastern, and US cities. In 1995, Chinese cities still
relied very heavily on non-motorised modes, and public
bus systems were low in quality and quantity and urban
rail contributed negligibly. US cities, although having had
some extensive transit systems earlier in the twentieth
century (e.g., Los Angeles’ extensive rail system), have
had a long history of decline in public transport, notwith-
standing a recent renaissance12. The Western and East-
ern European cities, High Income Asian cities, Latin
Table 7   Transport fatalities, 1995
CHN LIA LAM AFR MEA EEU WEU  HIA ANZ USA CAN
Total transport deaths per   8.6 15.2 27.6 18.0 11.3 10.8 7.1   8.0 8.6 12.7 6.5100,000 people
Total transport deaths per 30.0 37.3 47.3 30.4 29.1 19.6 9.6 10.8 6.8   7.0 7.1billion passenger kilometres
Table 8  Public transport supply and service, 1995
CHN LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Total public transport seat 1,171 2,699 4,481 5,450 1,245 4,170 4,213 4,995 3,628 1,557  2,290kilometres of service per capita
Rail seat kilometres per capita 45 402 316 1,715 126 2,479 2,609  2,282      2,470 747 676(Tram, LRT, Metro, Sub. rail)
Percentage of public transport 4 15 7 31 10 59 62 46 68 48 29
seat kms on rail
Overall average speed of public 14 18 18 31 21 21 26 30 33 27 25transport (km/h)
 * Average speed of buses (km/h) 12 16 18 26 18 19 20 16 23 22 22
 * Average speed of metro (km/h) 35 34 32 na na 29 31 37 na 37 34
 * Average speed of suburban rail na 33 41 34 37 38 49 47 45 55 49
   (km/h)
Ratio of public vs private 0.73 0.81 0.60 0.80 0.68 0.71 0.79 1.04 0.75 0.58 0.57transport speeds
Note: na = not applicable
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American and African cities provided the highest quan-
tity of public transport service. However, in terms of qual-
ity, the European and High Income Asian cities offered
46% to 62% of public transport services by rail, which
was arguably more competitive with the private automo-
bile due to high reliability and speed. In 1995, Chinese
cities had the lowest per capita public transport service
provision in the world and the lowest quantity of urban
rail services.
Table 9  Public transport mobility, 1995
CHN LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Total public transport 375 231 265 195 152 712 297 430 84 59 140boardings per capita
Rail boardings per capita   23   40   19   37   18 409 162 238 42 22   44(Tram, LRT, Metro, Sub. rail)
Proportion of public transport     6   17     7   19   12   57   55   55 51 37   32boardings on rail (%)
Proportion of total motorised
passenger kilometres on public   55   41   48   51   29   53   19   46   7   3   10
transport (%)
Table 10  Public transport infrastructure, 1995
CHN  LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Total length of reserved
public transport routes per 2 16 19 40 16 201 192 53 215 49 55
1,000 persons (m/1,000 person)
Total length of reserved public
transport routes per urban 0.32 2.50 1.15 2.39 2.18 10.67 9.46 5.87 3.41 0.81 1.44
hectare (m/ha)
Ratio of segregated transit 0.77 1.33 3.36 3.16 3.54 9.11 3.12 3.34 2.00 0.41 0.55infrastructure vs expressways
2.3.2 Public transport usage levels
In 1995, there were two clear extremes in public
transport use. The US cities stood out globally with the
lowest rate of trips per capita on public transport (59 per
annum), while the Eastern European cities had 712 trips
per person per annum, or 12 times more per person than
in the USA. This was also reflected in the overall modal
split for all trips, where US urban residents used transit
for only 3% of daily trips and Eastern European city resi-
dents used transit for 47% of all trips (Table 2). The other
high users of public transport, either in terms of trips per
capita or modal share of trips (but not always both) were
High and Low Income Asian cities, Western European
cities, Latin American, African and Chinese cities. For
example, Chinese cities, despite poor transit service, had
high per capita usage (375 trips per capita), but the overall
share of total trips was low (19%) (Table 2).
2.3.3 Importance of rail and comparative modal
speeds
The data highlight the integral role of urban rail sys-
tems in public transport systems with high ridership. In
the high income cities, only the Western European and
High Income Asian cities had public transport systems
that captured a large share of the overall transport mar-
Photo 3 Overcrowded bus systems dominate public
transport in Chinese cities
(Photo by courtesy of Mr. Gang Hu)
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ket and these were the cities where urban rail systems
were most developed, especially in relation to their pri-
vate transport equivalent, the urban freeway. The ratio of
fully segregated transit infrastructure to urban freeways
in these high income cities was over 3, while in the more
automobile dependent high income cities the ratio ranged
from 0.4 to 2. As mentioned earlier in the paper, a lack
of segregated public transport infrastructure is linked to
high use of motorcycles, which compete for passengers
with bus systems that are engulfed in traffic13.
Urban rail played an integral role in high income
cities where it competed in terms of speed with private
motor vehicles. There were no city clusters where the av-
erage speed of bus systems exceeded 26km/h and the
overall average across the 11 regions was only 19km/h.
In Chinese cities buses operated at an average 12km/h,
or about the same speed as cycling. On the other hand,
metro systems operated between 30 and 37km/h (aver-
age 34km/h), while suburban rail systems across the re-
gions averaged 43km/h. When these speeds are compared
to general road traffic speed, which averaged 34km/h
across all regions, it can be seen that only rail systems
compete effectively with cars.
Western Europe, High Income Asia and Eastern
Europe, and to a lesser extent Australia and New Zealand,
were the only regions with significant reserved align-
ments for public transport on a spatial basis. This con-
sisted mainly of railways, but also a few physically
segregated busways, mainly in Latin America14. All of
the lower income city clusters, apart from Eastern Europe,
which is the world leader, had comparatively scarce high
capacity, reserved right-of-way public transport facilities.
In 1995, Chinese cities had particularly low provi-
sion of dedicated transit rights-of-way. However, in spite
of this low amount, in the first half of the 1990s, most
investment was in freeways, suggesting that lower prior-
ity was being given to public transport. Table 11 shows
transport investment on new and refurbished public trans-
port facilities and road investment (construction and
maintenance by all parties) averaged over 5 years, and
expressed in terms of percentage GDP per capita. The
values for public transport investment ranged from a low
of 0.18% in US and Canadian cities up to 0.86% in Chi-
nese cities. Investment in the High Income Asia cluster
was most evenly divided between public transport and
roads at 0.61% and 0.84% of GDP respectively. This in-
vestment was reflected in the high provision of segregated
public transport infrastructure, service, and use. Although
the Chinese cities had the highest public transport invest-
ment as a percentage of metropolitan GDP among all of
the clusters, the investment for roads was even higher
still, at 3.17% of GDP. The US and Canadian cities had
the greatest orientation towards road investment, which
exceeded public transport investment by 4.8 times. These
patterns were partly reflected in the level of segregated
transit infrastructure and freeways in each region, as dis-
cussed above. In the first half of the 1990s, Chinese cit-
ies had the highest ratio of road investment to public
transport investment in the world outside of North
America (3.7 times).
Table 11  Transport costs, 1995
Transport Investment Cost  CHN    LIA LAM   AFR  MEA EEU  WEU   HIA  ANZ  USA  CAN
Percentage of metropolitan
GDP spent on public 0.86 0.65 0.42 0.35 0.61 0.50 0.41 0.61 0.30 0.18 0.18
transport investment
Percentage of metropolitan
GDP spent on road 3.17 1.28 0.11 0.54 1.05 1.02 0.70 0.84 0.72 0.86 0.87
investment
Overall Transport Cost CHN   LIA LAM AFR MEA EEU  WEU   HIA ANZ USA CAN
Total passenger transport     10.67 14.50 14.27 21.96 14.01 14.76 8.30 7.08 13.47 11.79 13.72
cost as % of metropolitan GDP
Total private passenger
transport cost as % of 8.13 12.19 11.69 17.47 11.38 12.39 6.75 5.45 12.39 11.24 12.87
metropolitan GDP
Total public passenger
transport cost as % of 2.54 2.31 2.58 4.48 2.63 2.38 1.55 1.62 1.08 0.55 0.85
metropolitan GDP
Note: The road investment figures for LAM cities is suspiciously low and may reflect missing road investment data, though requests for clarifications
were met with negative responses.
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2.4 Land use patterns
Land use patterns are important in helping to ex-
plain the macro patterns of urban transportation, espe-
cially the level of auto dependence15–18. Provided here are
two key descriptions of land use, urban density and the
degree of centralisation of work (proportion of jobs in the
CBD) (Table 12). The higher car use cities were low in
population density and more decentralised in the location
of jobs, while the higher density and more centralised cit-
ies had lower car use per person. Average densities
ranged from lows of 15 per hectare in the US and ANZ
cities up to 150 to 200 per hectare in the Asian cities, in-
cluding Chinese cities. In the high income cities, 82% of
the variance in car passenger kilometres per capita cor-
responded with density. In the low income cities, where
other factors such as extreme variations in income af-
fected the outcome, still 47% of their variation in per
capita car use could be explained by density.
Job decentralisation affects the capacity of public
transport to service the journey-to-work, a major market
segment for public transport, and in both income groups
of cities this is reflected in statistically significant higher
car use in more decentralised cities. The extent to which
metropolitan jobs remained in city centres varied from
only 9% in US cities up to as high as 29% in Latin
America. In China, 51% of jobs remained in the city
cores, although a strictly demarcated CBD was less eas-
ily identifiable in Chinese (and other low income) cities19.
Nonetheless, by the 1990s high density, low rise residen-
tial and finely grained mixed use neighbourhoods in cen-
tral areas of China’s cities were being displaced by high
rise commercial developments which were contributing
to a greater separation of employment and residences20.
Notwithstanding changes, Chinese cities in 1995
had very dense and centralised patterns of urban land use,
which made them ideal environments for effective pub-
lic transport and walking and cycling.
2.5 The economics of urban transportation
2.5.1 Public transport operating cost recovery
The preceding analysis indicates that in terms of
motor vehicle ownership and use, the US and Chinese cit-
ies were at opposite ends of a continuum in 1995. How-
ever, in terms of cost recovery from the operations of
public transport, the US and Chinese cities were at the
same, low end of a continuum (Table 13). The lowest cost
recovery on public transport was in the USA (36% cost
recovery), where public transit use declined in the early
1990s (but rose sharply between 1995 and 200021). Close
behind, but for different reasons, the Chinese cities re-
covered only 41% of their costs due to strictly controlled
fares and relatively generous staffing levels on public
transport systems. This is not an inherently negative situ-
ation when the commonly unquantified benefits of pub-
lic transport use are considered (energy use, emissions,
use of city land). However, in High Income Asian, Low
Income Asian, and Latin American cities, where physi-
cal and economic conditions were conducive to mass
Table 12  Land use, 1995
CHN LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Urban density (persons/ha) 146 204 75 60 119 53 55 150 15 15 26
Proportion of jobs in CBD (%)   51   17 29 15   13 20 19   19 15   9 16
Table 13  Public transport productivity, 1995
CHN LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Public transport operating 41 156 133 95 88 58 59 138 53 36 54
cost recovery (%)
Photo 4 Integration of pedestrians with public transport
and the protection of attractive pedestrian
environments are critical for the future of
Chinese cities
(Photo by courtesy of Mr. Gang Hu)
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transit use, substantial operating profits accumulated, with
operating cost recovery of between 133% and 156%.
2.5.2 The cost-effectiveness of private and public trans-
port
The Millennium Cities Database includes all pas-
senger transport investment and operating costs, which
are expressed in Table 11 as a percentage of metropoli-
tan GDP. This data allows for the assessment of the eco-
nomic cost-effectiveness of passenger transport in
different regions.
Within the higher income clusters, where GDP per
capita was broadly comparable (20,000 USD to 32,000
USD), the more auto-oriented cities had more expensive
transport systems. Expressed as a percentage of GDP, the
cost of moving people in US cities was 12%, while in High
Income Asian cities and Western European cities it aver-
aged 7% to 8%. Public transport consumed a relatively
small share of total costs, amounting to between 0.6% and
1.6% of metropolitan GDP. The High Income Asian cities
had the biggest relative cost to public transport (1.6% of
GDP), but they also had by far the largest use of public
transport (46% of total motorised passenger kilometres com-
pared to 19% in Western Europe). The cost-effectiveness
of public transport in High Income Asian cities is demon-
strated by the fact that 5.5% of GDP had to be expended to
move 54% of motorised passenger kilometres by private
vehicles, whereas only 1.6% of GDP had to be spent to
move the other 46% on public transport (see further below).
In the lower income city clusters the picture was sig-
nificantly different, where due partly to lower wealth (GDPs
per capita of 2,366 USD to 5,951 USD), the percentage of
GDP consumed on passenger transport was generally
higher, ranging from 11% in Chinese cities up to 22% in
African cities. The average for all lower income regions was
15% compared to 11% in higher income regions. Again,
public transport cost accounted for lesser expenditures of
between 2.3% and 4.5% of GDP (average 2.8%).
If we take the ratio of the percentage of GDP expen-
diture required to move a given percentage of the total
motorised passenger transport task for the two sectors, the
results shown in Table 14 are obtained. Data are derived
by dividing the respective total private and public transport
passenger costs as a percentage of GDP, by the respective
percentage of total motorised passenger kilometres moved
by private and public transport in each region, and then tak-
ing the ratio between cars and public transport. Public trans-
port was either equal to or greatly more cost-effective than
cars in all regions except the US where the car cost rela-
tive to the task performed was 60% that of public transport.
Within the wealthy cities, the opposite circumstance to this
was in the High Income Asian cities, where cars were al-
most 3 times more costly than transit in terms of achieved
market share. This is partially a function of conscious poli-
cies, like those in Singapore and Hong Kong, to charge high
prices for car ownership and use22.
3. CONCLUSIONS
China’s cities in 1995 had comparatively sustainable
urban transport systems, with the world’s highest levels of
walking and cycling. Among advocates of sustainable trans-
port, Chinese cities have been held in high regard, precisely
because they still support a high level of non-motorised
transport. However, this advantage appears to be under in-
creasing threat from some policies against bicycles and the
sheer scale of motorisation23,24. In addition, public transport
use was high, in spite of relatively low service provision
and a lack of mass transport with reserved rights-of-way.
Specifically, there was a lack of development of effective
bus priority systems and urban rail systems, which have
led some high income Asian cities such as Tokyo,
Photo 5 Bicycles are still a critical mode in Chinese
cities, though storage space can be a problem
(Photo by courtesy of Mr. Gang Hu)
Table 14  Relative cost-effectiveness of private versus public transport
CHN LIA LAM AFR MEA EEU WEU HIA ANZ USA CAN
Ratio of car cost to transit cost 3.9 3.7 4.2 4.1 1.9 5.9 1.0 2.9 0.9 0.6 1.7
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Singapore, and Hong Kong to become “transit metropo-
lises”25. There was heavy reliance on bus systems which
operated in general traffic and were thus too slow to com-
pete effectively with cars, motorcycles and sometimes
even bicycles.
The 1990s were a period of rapid economic and so-
cial change in China, stemming from market reforms initi-
ated in 197826. It is likely that by the date of this publication,
the Chinese cities have changed significantly from 1995,
and to a greater extent than most other cities in the world.
It is likely that these changes have moved away from a sus-
tainable transport ideal, and towards greater motorisation,
modified a little by the advent of metro systems in selected
cities. Given the bias in transport infrastructure investment
toward roads, at least in the first half of the 1990s, it is un-
clear whether public transport systems will be able to at-
tract “choice” riders as incomes, aspirations and
expectations rise. The fate of non-motorised modes is also
still in the balance. The failure to address these issues will
most likely result in cities that are more polluted than they
were in 1995, and which carry a higher risk of death or in-
jury in their transport system.
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